A parameterization of the activation of a lognormal size distribution of aerosols to form cloud droplets is extended to the case of multiple externally mixed lognormal modes, each composed of a uniform internal mixture of soluble and insoluble material. The K6hler theory is used to relate the aerosol size distribution and composition to the number activated as a function of maximum supersaturation. The supersaturation balance is used to determine the maximum supersaturation, accounting for particle growth both before and after the particles are activated. 
Introduction
Aerosol activation is the process in which particles that are suspended in the atmosphere grow to form cloud droplets. Although the number concentration of activated aerosols does not directly influence the cloud liquid water content, it does largely determine the cloud droplet number concentration. For a given cloud liquid water content the cloud droplet number concentration strongly influences the •nean droplet size, which influences cloud reflectivity and the autoconversion of cloud droplets to form precipitation. Thus aerosol activation influences not only droplet number but also cloud reflectivity and cloud liquid water content. Moreover, nucleation scavenging of aerosol (one of the primary means for cleansing the atmosphere of particulate matter) depends directly on the aerosol activation rate through the incorporation of particles in cloud droplets and indirectly through the influence of aerosol activation on precipitation.
Although much about the aerosol activation process is understood quite well [Pruppacher and Klett, 1997; Seinfeld and Pandis, 1998 ], the complete aerosol activation theory is far too complex to be directly applied to the large-scale models that need to represent the process Copyright 2000 by the American Geophysical Union.
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0148-0227 / 00 / 1999 JD901161 $09.00 to determine the fate and impacts of aerosol. Because aerosol particles must compete with each other for water in a given cloud ], any treatment of the activation process must treat the competition between all particles upon which water can condense. In addition, aerosol activation is a dynamic process as the supersaturation with respect to water first grows in an updraft when few particles have been activated and then decreases when many particles are activated and grow spontaneously. Such changes in supersaturation typically occur on timescales of tens of seconds, far too short to be explicitly resolved by large-scale models. 
